Effects of the monovalent ionophore monensin on the intracellular transport and processing of pro-opiomelanocortin in cultured intermediate lobe cells of the rat pituitary.
Detailed studies on the effects of the ionophore monensin upon synthesis, maturation, and intracellular transport of pro-opiomelanocortin in cultures of rat pituitary intermediate lobe cells have been carried out. When added at concentrations larger than 5 X 10(-8) M monensin significantly inhibited protein synthesis by cultured intermediate lobe cells. Pro-opiomelanocortin synthesis was also reduced proportionally to the overall rate of protein synthesis. During pulse-chase experiments, monensin when added at a concentration of 10(-5) M at the beginning of the chase incubation completely inhibited the proteolytic processing of pro-opiomelanocortin. Using a subcellular fractionation procedure of intermediate lobe cell extracts on Percoll gradients, we were able to show that after the addition of monensin (10(-5) M), labeled pro-opiomelanocortin molecules synthesized during a 15-min pulse-incubation were recovered intact after a 2-h chase, in the fractions of the density gradient corresponding to the rough endoplasmic reticulum and Golgi elements. No maturation products or precursor molecules entered the granule fractions as observed in nontreated cells. Taken together these results strongly suggest that monensin blocks the intracellular transport of newly synthesized pro-opiomelanocortin molecules at the Golgi level and that inhibition of proteolytic processing is due to the failure of the prohormone to enter the cell compartment (probably the secretion granules) where maturation proteases are located.